Intracardiac flow can be visualized and quantified with three-dimensional, three-component, time-resolved (4D) velocity encoded phase contrast (PC) MRI. The kinetic energy content of the blood in the left ventricle (LV) and right ventricle (RV) during the cardiac cycle has previously not been described. Therefore, the aim was to develop a method to calculate the kinetic energy during the cardiac cycle of the ventricles from 4D PC-MRI and to investigate if the energy patterns of the LV and RV differ.
RESULTS: Three distinct kinetic energy peaks during the cardiac cycle were seen in all subjects in both the LV and RV (Figure 1 ). The first kinetic energy peak was found in systole, the second peak in early diastole and the third in late diastole corresponding to atrial contraction. The early diastolic LV peak (5.8±0.6 mJ) did not differ from the systolic LV peak (4.8±0.4 mJ, P=0.13) but was larger than the late diastolic LV peak (1.4±0.2 mJ, P=0.002). The kinetic energy peaks in the RV (7.2±0.8, 3.4±0.4 and 1.3±0.2 mJ) differed from the LV having a larger systolic RV peak (P=0.002) compared to the early diastolic RV peak. Similar to the LV, the early diastolic RV peak was larger than the late diastolic RV peak (P=0.002). When comparing the RV and LV energy patterns the early diastolic peak was larger in the LV (P=0.004) and the systolic peak was larger in the RV (P=0.006). The kinetic energies of the patient with cardiomyopathy were smaller during systole and early diastole compared to healthy subjects in both the RV and LV and the late diastolic peaks were larger. The repeatability/bias between the two CMR acquisitions for the three peaks were 0.9±1.1, -0.5±1.2 and 0.1±0.2 mJ, respectively (P=ns). 2D-flow measurements of the SV in the aorta and pulmonary artery showed a strong correlation (r 2 =0.92) and low bias (3.8±6.2 ml). 4D measurements of SV showed a high correlation with 2D measurements (r 2 =0.80) and a low bias (2.6±10.6 ml).
CONCLUSION:
This study has demonstrated the feasibility of a new method for non-invasive quantification of biventricular kinetic energy using 4D phase contrast velocity encoded CMR. Three energy peaks of the LV and RV were seen in healthy subjects. Interestingly, the systolic energy was higher in the RV compared to the LV and in contrast the energy during early diastole was higher in the LV compared to the RV. This can be used to enhance our understanding of cardiac pumping in healthy conditions and disease. 
